
Source URL: http://www.cirm.ca.gov/about-cirm/publications/fluorescence-diffuse-optical-tomography-functional-and-anatomical-priori

California Institute for Regenerative Medicine

Fluorescence diffuse optical tomography with functional and anatomical a priori information: feasibility study.

Journal: Phys Med Biol

Publication Year: 2007

Authors: Y Lin, H Gao, O Nalcioglu, G Gulsen

PubMed link: 17804882

Funding Grants: Stem Cell Research Training Grant

Public Summary: 

Scientific Abstract: 

Fluorescence diffuse optical tomography (FT) is an emerging molecular imaging technique that can spatially resolve both fluorophore

concentration and lifetime parameters. In this study, we investigate the performance of a frequency-domain FT system for small

inclusions that are embedded in a heterogeneous background. The results demonstrate that functional and structural a priori

information is crucial to be able to recover both parameters with high accuracy. The functional a priori information is defined by the

absorption and scattering maps at both excitation and emission wavelengths. Similarly, the boundaries of the small inclusion and

different regions in the background are utilized as the structural a priori information. Without a priori information, the fluorophore

concentration of a 5 mm inclusion in a 40 mm medium is recovered with 50% error, while the lifetime cannot be recovered at all. On the

other hand, when both functional and structural information are available, the true lifetime can be recovered and the fluorophore

concentration can be estimated only with 5% error. This study shows that a hybrid system that can acquire diffuse optical absorption

tomography (DOT), FT and anatomical images in the same setting is essential to be able to recover the fluorophore concentration and

lifetime accurately in vivo.
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